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Abstract 


The semiconductor device has a substrate structure (4) with a power semiconductor element (1) 
sandwiched between a pair of heat conductive plates (2,3). The plates fit into a channel (72) provided 
by a pair of cooperating heat sink elements (5,7). A clamping device (6,8) secures the substrate 
structure between the cooperating heat sink elements. 
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[0 0 2 2] it5?Re»tt**-r5S-&«-£ UTtt 

mmz^xm.M&M&nteoti. 

[0 0 2 3] ffl^ m*Jgl 4fS«CD^|Ci3VN-Ctt. 

*m#m* (i) *««-f-<5ie^*« (2, 3) \cw& 
mm^n±»m^ (5, 7) sr^tx-5^^^c^|s^c43v^ 

T, (2, 3) t&IRift: (5, 7) t^TOJc, 

»^ttd-D*^tt^^-#-5«flg# oa) x.v®mmtt 

(9 a) fcrt^$Hfcf»^tt©E-&«- (9b) jj^f,^ 
(9) J5^^E$^^T^^^i^:Sr#©^: LXV^ 

[0 0 2 4] ^ICioT, !68iS« (2, 3) irjfrffc 

(5, 7) t ©SA6#ffi{^:S3^^T. (9) <oft 

at- ± u , it*« 1 2 E«<D«eq b mm<Dftm®m&g: 

(9 a) fl, lf*«l 5iS«0^g^»J;5l-> 
lOMPaWT, jff*L<ttO. IMP aSiT^miSiit 

®.®ffix&z-b&fr*v<, e-g-w Ob) « x is* 
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[0 0 2 5] £fc N f»#«l 7fE$fc£>3gl?|-m. m^tt 
(9 b) 5 1gf!c©*fc^;5»k«j£LT^ 

8tJ!B# (9 a) ^$}mz<ifcmzi£z>zb&-e 
<dxo\^ m&tt Ob) **©aHF*aagb*:t> 

OtUt, Sfflgtf- (9a) ^03BJK^*OSV>t» 
[0 0 2 6] £fc, »*Sl 9^Lf»#«2 2 fB^CD 

56M», ^-H^tb. (9 b) ©ft#l$3MS: 

n (9 b) Sr, 8^£fcttS&il£§:ifaofc^fcL<f3:7< y 
t 1 9fH«<OE-g-fcf (9 b) {n*sv>r, 

<^£„ ^*Uc£oT. ««6©MSgd^ (2, 
3) btmfr (5\ 7) ifcttU 

[0 0 2 7] Ht-, itt#*2 4|E^«0«K^J:tL« x If 
**2 3lE«©3§93J;;:j3^-r, 8a&£'>£< t f>8Mg# 
(9 a) o^ffid^^W^^rfc^ffi-^ &mtt (9) £ 

(2. 3) hWL&ft (5, 7) ir©K^ft$ 

■SrS J; 5»-LTV^^b. iffei&SS (2, 3) 

(5, 7) tfcs-r5«M(OiW4gic*5VN-c, mm&WL*) 
[oo2 8] iiaufcfeanrt^^-a:, igig-rs 

MMMmmMLV t co^K^^-t— en-fife 

[0 0 2 9] 

SIS:*?* p -Y * {JijgJB Lt 

[0 0 3 0] 01tt*3IJ6^ffit-«e^^B (IG 

BT^i7^-/w) 1 o a (DW&iZL&mf&z^-r-n&m 

02 tt0 1 ©A^SH> @3|j:@2«)B-BiI@, 0 
4tt0 3£& : 9'&*Lfc»rSj0-e;fc*„ ^SIio 
0 <0«»&^^5 £ v *m&8i 
g 1 0 0 tt, -*T<aSi?$!^aH4<alfe*i&« 2 % 3 0Wlci 

f * 7KEE«LTfc.5o"jEg!B\ ^^8Sr«f»^^5r 

fc»-<t*)tTt>^5« r r-c, 0 3 vi^-rm^ mm&4 

(±«^cfi (0*09-Cfi6<B) B^niUHEBStL-c^S. 
[0 0 3 1] #S8Wf£j&{;:o^-c>(&-<5o 
t. HS (1) , (b) K x £«{M©P*ffl«J?ESr^ 
t-„ BSIZl&V^T, (a) tt¥9<Mf?- 1 XtFf6^S« 
2 (04tf, fcfid) Sr^U (b) tt*&HS!£«3 (04 



IGBTf?7 , laMFWD (7?/fW-^^-f^ 

— K) f-s'/ib^fj^s. pf^-s^i afi, 

[0032] it6gfea«2, 3tt^ (*09 

SRe^tt«X.tt, i&l 7 0W/mK) T» 

J^EA/TV^. #S«2, 3ttfiajxtf^-(tr/W5-!7A5? 
a>£>£S„ S-T, if6»a«2 0^«:*^l ^tpflflto 
ffi. EP*>l*Jffi2 a KfS. 0 5 (a) iZLjUTm^ 
^ — >2 1 $*mm£tlX\<^Z 0 r. — >- 2 1 
tt, ^T/W^^lJ'A^WS^ (Wx.tfff*)P0. 5 m 
mg«CO«#) A^fl|^$ttT*5t). 052 a K09x.f£» 

[0033] wm^f—zsz \<Dtem^^x 

5ft^-f-5„ ltt, 0 5 (a) fc7jk-rm 

IC, «SI©SSa!2 lat, "<7)SSg62 1 a (D05 
(a) *±ffigBfcJb^^|S](t-C^fS^tt-Cif6»*«2*> 

p>tt^-mLfc^gBE^iK«o«g^ge2 1 b kfrbrnts. 

$tlT^5. rtt^>PgB2 1a % 2 1 b fi— ^JEfe^tt 

[00 34] tffi^-V21©Sgg|i2 l aluft, I 
GBTf ^7"1 a WFWDf y7"l biS55#ft (09 
X.tf¥Hfl-tt) $tt-CV^„ r©S^ IGBTfyT- 

1 a<OnU^^^^i (0^*"T) dS*«§S2 1 z.\C*>0 

TFWDfyT'l bO«®(BJ«ffi (0**-f) 7&mWffl 

2 i atc^5«- mk.tf.*mm ^^L-c®-&$tt-r^^ 
[oo3 5] isfcj^ mmmm3<D¥mft'}-s'7'&mttm 

©ffi, IP*)rtffi3 a l-fi, 05 (b) *S 
^-^3 1, 3 2iSSKSn-CV^5 0 lffi/^-V3 
1, 3 2tt, ^7;W$i!>AlfOfi# (Wxtfff^ 
0. 5mm@f£(E>«#) ^tfllfig^tb-CiS •? , ffi3a(: 
09x^^ia*^^:J;^)B:«5l►J#^t?>i^TV^S o r ©«-&)» 

[0036] ir-e, s-r. mffi^^— >-3 lcommz. 

o^^Tl&W■f-5o fffi/<^-y3 1B, 05 (b) tc^ 
•t-^l-v S^W*«g«3 I a t , ^»S«SB3 laO 
0 5 (b) &-b^g5^Jt*(;:i6jJtT^$nTlfe«« 
3a»P>(4*tilLfc^-giJffiia«^(04ffi^gB3 1 b bfrb 

#^;^tbrv^„ ^ixe>^gS3ia % 3ibii-M^ 

[0 0 3 7] ^ LT, 31b »:if±, «*^Sr>5: 

■t-«-&SB3 3W3 4^^ (0 5 (b) ld-Ciffiffi_h 
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*£$fi, IGBTf 5 '7'laOi5 5'?tillat 
L V ^\ £ fc tt^T/h $ < K3£ $ tit V > 5 t * 
3£#ffiLi^£-^8:fi0i|x.fiO. 5mmSf|^^ 
HTV>5o *fc, &-&gB3 4£>;*:#r £fi, FWDfy/ 
1 bW*ffi«S«Si l b tm<£*$^i>\ Sfcttig^vh 

[0 0 3 8] — ^r x lffi/^-y3 2 Jdtt N ^ (0 5 

(b) tt«5i*) iztrnxmziEjjj&tt&Jz-rm-s- 

§8 3 5^^f?$ttTV^^ 0 3 5 

I GBTf y/l a 2 a tlilif 

Ztlhm&U3 3, 3 4 , 3 5ti, * y -7=rls*??l/if 
[00 3 9] ^-LT, ~*l,£>S-&g6 3 3, 34, 3 5 <D 

±m\^ zott mz.t£. t£/vtm) ^mm^x<owi 

&t>1tZ>k, IGBTf ^/laWx* j,^rfgi la 
&TPV~ Kt«12a, FWDfyT-lbOSatffil 

ib^s, tir^ti^ mmm&3com&*!i3 2, 33, 3 

c , 3lc ^tMfc^mffiSriS UTjK/v ]- ^t?S!fS@^-r 
£ r i l~ J; |? , ^-y2i, 3 1CD5*>, — zfrSv* 

3 2«, V^^K^a v^^iij, fl-gBf&IWlHlEg^ 

[0 0 4 1 ] jfcfe:, =&^ct ^ ^ 5, 6, 7^ffl:gf 1 
0 0©St^«3t{c^d^gB^^oV>T^'<S 0 *i\ 0 

4 IC^-f-tSK, 1 P 5 fi, -^©Brffi;^ fi 

3*6 a&m&iStlX^Z. £*l kJfc&^n 5 , 6 

[0042] ftip^Ds,^ 7r±, «iScia(OS«#:4gp* ) 

1 (De^JstfftKiStfSS^gB 7 a i , - 
£g? 7 a <OW-m 7 0a a>P>§£tH Lgi¥® 70at KHfjK 
fiZfo-t-W-ffi? 0 bSr*-t-5^mgB7 b 
T^3„ ^SJ^o^^ 7rt§B^ti, jfcj&W (fclx 

fi*30 #a5#$£»ft8g 7 d at^MMH*?- 1 cOBE3?iJ^r6] 



[004 3] ftfitiftg 7 d a, *m-&m* 1 OiEJIJ^Inl 
I^SVSiiK 70dt> 3E.ffii§ 7 0 d a»f>#?SajgB 7 
brtfCj^t55I'J»ft^7 1 d td^fll^^^fc^-co^ 

i&f&x$>5 0 r co<£$E»ft?g 7 d fj, ^Ui^awo 

[0 0 4 4] *fc, &-&S87 a tCtt, 
^^^7 c Ji^fig$tl/TV>5. S-^g57a©2p 
®7 o a iK^»ffi7 l a fi¥fflffi-C£>>3, "COffi 7 
1 a SrSifaffifc L"C, *ffi^>'v J >"/U— ArtcDjg^f (ffl 
xff, -e-^<o_t) tc, ^ftggi o onmittifib 
tiZo Mxfi, 0^L&v\ds, miiM 7 a fc^Sl&ttfl! 

[0 0 4 5] ^CDftiPT/n J,;* 7 T^:J = ?A^tf> 

0:, 04 4 , <^^KtCT*^-«l(J: N ^«#:4fi!l«>^ff:^ 

3fe*?S7 o d tmmmtttzxdteMffcisX* «t<, ^ 
[0 0 4 6] tut, mitkm-?w? 5<o¥-m mm 

SB^Knlffi) 5 a ^Sl^n 7»^ttJg67 bWSpffi 
7 0 b itt, |RIffi'«rBRrtr»l«l£S$tL, ^©RtFflttS 
«#4;as#A£*tTV^Gfl& (ffASB) 7 2 t LtifiS 
i^-CV^,, *fc, El4f^-r«|}c x fift^n^ 
5, 7<D$zmn7 b fi, ^i?8Mf 

2ifc^a yjJ' 6 VXttffifflfcftm^ Mb 

i^fflllT?^— sat ltv^ 5 3n Mx.fi> *ffiJo*««:4 

fc*5v>-c, ^»a«2, 3<Dmm&m4 trt&Mbvx 

[O 0 4 7] ^M-Cf±, 04tpO^i?8>S>f>*ffi!lg8^-fC 

«3©^gnt^feL, w-ffi (m&mmkm sbtt^ 

*P^Os/^ 7<Dm^U7 a©5PiS7 0 a i:S«L, 
5 c Kxm 2 d v {r 6 <D&M&ffi 6 b irSHttbT 
VS» ^SJ^c s'^ 7H, 3§ttJgB7 b©spffi7 0 

b fe:-Cl6»^« 2 (D^ffi bmm LW5„ 
[0 0 4 8] — ^, 04tp©^i?8*>t ) *^B!lgB^^^^^ 

iSr^os,;}' 5|J, ¥B5 a fJ:Tit68i*«2©^-tBi:g§ 
ttL, 5pffi5 b CtftSl^D 7©S-^g8 7 a©5p© 
70at»iU ^l5cCTf2M7'o 5 ,^60^ 

b t««LTV^5„ ^fc, ftmyav* 7«, 
^ffig6 7 b fflf!7 0 bf::-C*6&*«3 0^ffitg^u 

[0 0 4 9] r^t, ±IE^l^^n;,^ 525;^iP 

^os'^7i:l6fe*«2, 3t©g«M SO?, mi 
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tk&7v y9 5 b#im-7v yir 7 t OSltt#ffi{-*JV> 

[0050] PL<ti, B6fc:*-r*te. iSi^^ScflR 

it#>\z.ieb&& (5 0 v o 1 %J£lJb) (ciB-g-UfctW-cfc 
5. «Mg«-9att, |6&S«2, StM^Py^SR 

[oo5i] &&ixt*. 
tt, Sf^^^jv^rfc^^ (Mxifi, 2. 5~5P) 

tftt^jSlOMPaHT. IfSKttO. lMPa« 
— Z^/l/ (0ijx.fi, 80~160Pa) SrfflV^-CV-S. 

— 38F, E-^^-9 bfi, &m XWzLtt, &tt>»m) 

%L&& 5 ~ 5 O p. m£F* b < tt 2 0 ~ 5 O u m<nj*M%k 
0. 4fcV>L0. 2, E-S-Jfcl&Vvll 3©/htS«t 

[0 0 5 2] ^LT, fI#9atfc5v/!).n-yy/V 
f-E^«"9 b SriE-g- bfciii^'g«&^9 fi, HftSg^Sff 

S»lc««-t-5„ t5tt, «flg«-9 atci!5 ifS#« 
«#©SrSIM«l<Sfe^i: £ f>fc, e£-*f 9 b fc ± 9 

[0053] tur, ftSJ^njx^ i \z.ni&isfiK.*v 

8 S^Jfrf&^n 5,^ 6Sr^U-C^l^^a y 

5 fC^T, ^pffiSatt, Jft^J7'tiy^7 
©^ffigB 7 b <D*Pffi 7 0b *fe&&fi 3 €>fl-fl5£r 

If BEL, W-M5 * btomtZ-rZW-ffiSbtt, ft9/os' 
^ 7<OS-&gB7 a (OqZffi7 0 a {C#BESiXXV^o ±0 
■C, S«#4fi, «-*fi&£«2, 3 ok^S<Sr=&y a s/ 
*5, 7{£ < fcoTi¥£E£4x, CflgB7 2rtSB{CXJBE«@^ 

[0 0 5 4] rrx, JijfiOWIC, &«#4, S&iJ&ffc 
T'ny^s, XWfrip^'n f 7cD^ttigB7 b tt, 
8&tf&2fe£i7'n s ,^ 6£<p.6i LT^SW{BUc>Et«: 



[0 0 5 5] ^-5«^SrW-T-5^^«l 0 0f±, 
V>¥-m 5 b .KOTftSJ^n y ^ 7 CD&SM 7 <D¥-M 7 O a 

t 1>-;frfc, fK^roiS^g^ijclKifl-9 5r^-f- 
5. ±m Lfc#«S<CX^^iX7tS«fr4 05«-|fi 

2 , 3 W^-ffiXtJ?DflgC 7 2 5a, 7 0b 

So 

[0 0 5 6] ^tt, ifc^d 5 ftiP^D;/;? 
7 <D*-&gC 7 7 0 a Cit, CO SB 7 21; 

*JV»T V PPFffi5 a , 7 0b ORBS', *«#4 <DJ¥^Et 

Uti*t>mm 2 1^X1, s/^ 5, 7R8{c<K@$£ 

•T5„ J^V^T, ^2lS:f»yD 6 Sr. ?t6ai:^v55t 
7 c bi>mfc-rz>£ 5^, iftiP^c j-^ 7K:g< 0 
[0 0 5 7] 2fe}c s 4=.v?8 @4lJlT®2gt^P y 
?6<D±jjfrb. ffifte a, 7c(rffALi»iet5„ r 
^v?8S:lfAUXV^< M&IHl^Py^s, 

6®^ffi5 C> ebCMfliaD, ^2Sci^^'p ; y 
^ 6 f±m 1 m$Cfv y ? 5 <D#4E 5 c |C»->T# A^lfiJ 

L£^b^*«^4SrifiEL, *S«ft:4a5Dflge7 2 
(^gBf-T^S-^D y? 5, 7 tCEE^@^$ttS. 
■C, ^#:S«1 0 OdS^-t-5. 

[0 0 5 8] 0 3StJ 5 04l;^i-M-CH:, mm'< 

^->2 1, 3 1^*S ft -5^35^2 1 c s 3 1cfid«?5SS8 

LrtftV^L, ffl*<OS«it:4S^^^ofc^|^^>) 
[0 0 5 9] jfetc, ^Hifi^roJfe^ffl^ov^x. 0 

4tp<0^v?8 3J^£ffiJg65}-SrMl-to-C3£'<-5 < , IGB 
Tf-j/yiaSOiFWDfyyibr^tSIRtt, I 
GBTfy/l aXVFWDf yT'l b cD^ffi (Ife^S 
S2W) ^?>lfe»a«2, fLt, if6»S«E2^-®*»b 

«^g^scnft«- 9 srST?&«i^D y ? 7 <D$zmn 7 b % 

[0 0 6 01 WK, IGBTfyyiaMFWDf 

y/ibosi «6&*«3{Ba) d»btifess«3, 

Wti&T'a y?r 5^ JJctci, ^ 1 Jfe^T'a 5/ ^ 5 (OW-W5 
b ^&«jRie«ttiRtM- 9 £&-CJ6iP7'n 5, ^ 7 <DS-&g8 

7a, mzitii&w^txA— xiz.&m-zti,, m^friztk 
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[0 0 6 2] -^Sfct, 7[CflrA 

ffiS8 7 b^|cJfflEL-C««ft:4Sr|HIg8 7 2{c-cJE»-f- 

[o o 6 3 ] $ **ig^g8-cf±, ^ft***** 
5. 7{^LX-^(6j^P,#A»r|g-Cfc5fc«), 

<om+mwm 7 o a (c^is^copnai 7 2 & g s ic 2 ^ 

[0 0 6 4] ^fe, *Sat»«teJ;ntf, H^gWe, 
8T?J¥ffi§-fr£5l!&-Cfi±, «g#4fi±[HgB7 2 t^ff A"T 
Sfc'ftTW^n^^s, 7{^Stb-ciS@«$n^(D 

t-*t>*,m2»^tz 5,^ 6 -C— j^iD£«if4 S-H^T? 
t-5*>e>, L"Ctt6oOS«^4lr3oo^2a 

[0 0 6 5] *IOt»*teJ:ntf, ift^ny^ 

«#4 ±&t£A&3:m& 70di #&«#4 O^ffifi^ 

St!S7 1 dSrEfi-r^-t^^^ 3a*«>^St^Bjfg 

[0 0 6 6] *|HS»*|::J:*lji, 3&K# 4 «5jj- 

S5tt, J&j*«88 7 d wH»ft& 7 1 d SrflttiSJftatWfcj; 



2000-91485 ( P 2000-9 

[0 0 6 7] s/ c> *sot»*te±ixHr, ¥*itoft?i 

J fl«ifegBfi:7?$)55pffi7 O a irKx-HB!|e7>ffi 7 1 a 
fflBDt U r<7)ffi 7 1 a £JSeB(DI&ttffii; LTV^S^ 

[00 6 8] IGBTfyT"! 
a^t/tFWD^s/T'l bW#««ii;^*«2, 3<Z>« 
ftX ^ 21 - 3 1. 3 2i^^5#Jt^J;?)^L 
fc< °^ «**) *#0>iS«#*#<fea. -ttf'J; 

[oo6 9] *w#mnK&i,^ 
fit, &^^-ar^flfjt(^*jv>r«: > &f^tt»^y— ^.isffl 

tfct>©Tfe5„ M^Ltf, r/U5"?-«tJKlfiW :*?)2 0 
~3 0W/mKiS ( ^^17* (A^) |J^4 0W/ 

[oo7o] ±&2^om#m<otkm&$:&mii&ut 
^(om^mmttmo. 0 3w/mKito^ 

[oo7i] -mc, mttv>&m\z.\z.%L~&-\- u <r>w& 

I? f=J-fijfcfc*fit-Cfi± N i»0fli2i^5ia!3{::j;t3S#Mlca 

^fi±, 2o<oa«-W{c^tj r©iH£,^5fe!)j 

-TS^Silrto,, ^y-^Sri^ULT^ 20© 

[6o7 2] ^©j;^!^^ ftmvukm&ifv- 
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[0073] *jb\ ifcf&tt^y — jxra^/PS:-<— *t 

tt, >g«t?b!>s 3 i t tic, ^eHMsfci*^, A 

g05^e**t±^4 0 OW/mKiJiK , rit^L 

fc^tt^-^ h fim&m&&m 2-3 w/mKgtt 

[0 0 7 4] AgO***Srl«l0S*tLtf, f» 

[0 0 7 5] A g 7 A 9»^W*S:iSAP$*-CV^< J:, 

<o^t*tt-<— ^. h -cfj, a g (O^-W^S: 9 o w t 

*—xk L-TV^*:*, 2o©Sfflt, 3RU&AICJ:5 

ML, Xffft LfcB < 4oft;ittt'!-^ h Ttl, rco 

5 BStBBfc «fc 9 &lffttt^Ti-5 & V» 5 MBA* 

fc5„ 

[0 0 7 6] *%^#^f±, _k|Etf> J: 5 ***J*0^ 



**o*tttt«r#i-<5»JB«-9 a t LTtt, tfjx.fi. 

*o. imp a uT<vmmt&mm&#&u<\ ^-©± 
—>^mm^]) *>z^ti.w&&&=rA 

[0 0 7 8] SIT. Z.tlbffim&9 a KM* 9 
b £E-a-Lfc«*©#&£r, 0 7 £^ L0 9 K:ifc-*- 0 £ 
*5> mP>#0tp, al.£.tfa2Fi, IA ►> £ ttS 2 
o©g#~C-fc!7, ±IEMIC*iV^Ttt, J6^S«2, 3, 

tt, -hfS0 6^U*:S5l^g^iS:|^«-9 t^coto 

it&<DW&&0. IMPaKT) %F<DfflSS$t9 a E 

Mti^-CfcS (0 7 (a) ) „ 

[oo7 9] ^^t?, mmu9ati. mmitiz.x9£4* 
3 fts^Ltv^fci!), Sisasiisviaft (tfjxffi 
5ota±) t=»5$tt-ct,, ^jfewifagfe^^y— ^ 

[ooso] iiEtfj-cfa, *o*g»t£tt, 
sa^#a«2, 3x-«i«-r5*jt^/cfe, ^w^ffft 

t4;/y-^coa:5'tcite»t47^7«:^^^f?^<, £»? 

^e^^05iftV^JS*7^ 9 (Ag, CuTif) 

-fkHtr©^ft^i^ o . 3Pa©->!) =i— >4#jre (^JiB*i-) 

¥t&eS6(imWS^Cu7^7 (E-^#) Sr9 3 
w t %Eg- Lfc4§-S\ l^-e^^ 1 . 3W/mK^t 

[0 0 8 1] ^fc, *lgi <o^&^^:*^^^T^a:. 0 7 

(a) iz^-rm^, 7&m36m-rz>itii> 

i-. 7<@7^ 7A©Rffl|;/M7^ 7BSr1S^^)i^ ^ Ay-e^^ 

fc>d»o7t„ tfjx.«, i^L7t«Hc % qziS&Sas 5 ~ 5 0 
// m$f * L<U20~50« m WTcSSMfcSH 1 (7C^7 
-f7) At, ^T-AtC^U mmttO. 4^L0. 
2, E-g-itl : 14^L1 : 1 3 <D/h@«^^i^ (/Jn^ 

[0 0 8 2] rrt, ^ttP>7^7A, BCDftm&ttfr 

(o«t pCLti^rtis-ets,, -f^t>*>, 7^7 

m<&&<D#.mKi5tbz>-7 j *7<ofrm*wc'&'tz> 0 roar 

^^BfeT?, 0. 2cm3 /cm3 «_hfc^^i:i5M 
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[0 0 8 31 E^»t LTOAJRH, ligt 

g, Cu£>^ Ni, Al, S nfrb'&M^ZZ ktf-V 

Hfcttaufcr^s, #ft&* % aft 

[0 0 8 4] &.&U<D%L*<Dm#:k LTfi x 

tt. ^^E^-S (E^M©E^1) ^ti^D-rsr ids 
[0 0 8 5] ttTT, m2<D^gfJ, * 1 ©ostein 

*t*2i5jg-t--5„ ^ rir, A g 7-f7 

0$*-*$ 9 9 w t %e^-cj)Ufe5 - 1 ^5^16-^$, 
[0086] 07 (b) a-wc^-r*^ m^u mm 

m&kmftL E-£-*f (7^7) 9 b <D® •> &miBi&5Z 
7 (b) ^^^-fflljc, r*L§r 2 o §£ 0 

[0 0 8 7] fjtb^A^OfcftfcH:, «jjg#9 a 

f^ft^tb-cvN^co^ iS5iat;:B$ixrtE^-«-9 b^> 
[oo8 8] ^3©fgfj v «r»fc«-g-f-at&a»b, e 

tf!g2(Z>^©-ctt % E-^-W (7^7) 9bttM^ 



[oo8 9] Ag»«t7-/ 7 cus^) a. mm<p-eft 

"C* feSSS^ftLtA g 7^ ^^tisg^L, ~<D#. 
«T?^S*Jitr 0 S*iU, «fgcO^<OAg^^5 
^Sl^Lfc^irfcs (0 8 (a) #flg) „ -©±5^7 

ooMtun % mtHb^mzztfo E-204 t-^M 

-f 7SrflJV>fc»£\ 7^7§W^7 9wt%gJJ:fi 
[0 0 9 0] */c, ^3<D^(Dit(Dmb U-C, 

®t7-r tm^rtt-, !7^ -Ym±&msi-rz 0 £ 

6>KlI7-f -^ fiS#a l&tfa 2<Oigi: fcgfftfeU i«VMg 

•ttSr^-T (H8 (fa) )'. 

[0 0 9 1] &mv^ir<Dm<Dmmn. mm#9 a srss 

°7 Srffi^.-a-*3-&xE-&*t 9 b t LTffiffltS , 

[0092] ^^g^^o^ttfc.ttitf, a:@*f, 100 

f^2 0 0^m) fc, -h!2AgjS*g:7-f ^SrE-& 

fee, ^mmm<o^h-r. tkm&om^mmm 

Mt£b'&M^Z>^b&-?ZZ a 

[0 0 9 3] m4(0^mtt. «Jg«"9 alCE-g-^n^E 
2o<?)Stta lXlFa 2 1C«t|^{j:ji[g^tt 

*f 9 b &mikm&(OfttE<8>b LT2oOStta lXtfa 
2F^Sra««^^*5±5f^3. *lg4(D^g<o©^ 

7>«$*<5E-a-«" (7>^E4&) 9b<o«-»Ktf| 

MSr«Totl^^Ll4©{S|lc$t„ 
[0 0 9 4] *-*\ flCMlJ^ ^tt^olilixfc 

2 ^os«-©F«flic^-^«6iKi<oi^is8a5«i-^ i 5 \cmm-r 

bimmntdb. »Jg«-9 a i: LTWxtfSfttt 
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sr2o©s#Frm-*tp (0 8 (c) #h&) „ mm 
[oo9 5] mmhz.ti&$:x.z=f&i>m&&&$>5tc 

JvismffitiB* (Cu, Ni, Au % Ag*£) „ ^ 

[0 0 9 6] £t}lz. y 0 8 (d) ^^-T^Uc, rfAgflrfr 

&mE-tZ (0 8 (d) IC-C, $3H§-9 0bgB#) 

a lWa 2 t«Ste^Sit3-^>-r< ilg 
*©*«Ct4^W < * < T fc^flgtt" 9 a WgB^jS^ a 
1 &T>* a 2 fc&^iiSnfctfclg-C, -E.^Bl-rS ± 5 K 

[0 0 9 7] 0IJx.tf, ^i&-C@ffT?$)-5IKiS?^t4«fflg-C 

[0 0 9 8] »c^ N f 2©Mii, Stt-o5*3t!? ^Hflfl-? 
•C*5KHi!3 t>>c^^Sr^o*^ti<?5S*i-9 l b cd 

^®tw^e»^©s;vNjfei^s 9 2 b Srt^Jtfcga-g-w 9 b 

flixfi, *ifcte2ri$-o# y =z*T;u (;&#) co 
^JSSrfeo^ l,Xtitf&m\z--tZ» roip'it 
<OSr, 2o(D*|ta lXU«a 2-C^iitp^: 
9 1b U ^©^ScOafBUi 9 2 b 3»S 2 OiOS^f 

a lXt^a 2 Kjggsg§£~r5 (0 9 (a) #Rg) „ 
[0099] 4^ 2o«DS#a l&tfa 2 ©K^SSM 
±f7/h$*S<OiE-a-«-9 b-CfcoTt, iti-Sri^ofct) 

Mi: urn, b»«6 (») co r^^i?— ^D^j 

# : #y ^*^,k : = y^V<0*8*££*#to® 

ofcfcco) (*fc) ©f^h^7^ (ft** : ^7 

[oioo] »c^, m3vwt±. &mTm*i&m<£&9 



-e^s (09 (b) &m) o &«-m£<, mm 
[oioi] $e>i^ ^4©^ m&.f£& 

9t*W~o-&M-7 4 7 3rE£-**9 b h Lfc1>©-Tffc5„ M 
^lJfflT#5„ ClixSr*«-a lXtl«a 2-C^tft, 
t3wtT, K^g-g-T^ (0 9 (c) #flg) 0 
«"9 b^CffiV^fc^■T1>, mm\^ 2 00MalSO! 

8 2^^ ft^CfliaSB^^, Sttli)Sot3g 

m-tz (09 (d) #^) „ 

[0 10 2] rixP>mi~m4<DM»-*Ufc^-ft 
*tLT©S^9ba, lofcft-Ct, 2EU:£:m#. 

ifE^ 1 ~S&4 W^SlJ:^Lfc:#i«fKie^«cl^*r 9 §rS 
[0103] (H 2 J&fe)g|ig) 01 0\ZL&?&m<D$Z2m 

S«ll^5M»Sf l o o Sr^-t-. 4*5, ««flE4 

ra, jiE*noi5»»fcB— x?*5*» 0io«p x mm 

*|R2 % 3i>f>tt^tHUfcm^^^ — ^2 1 N 3 1ttf 
BSb-Cfc^ 0 £fc, 010^ JifHmi^J£^fiifcl^— 
S6^fil^-«F^-Sr#L, E1T, ±t L-cm^5g8^fco 

[0104] 010 K^-tUSK, 

y ^ 7JC13VN-C. S^S6 7 a©5pffi7 0 a*»6>^— 

is*). ^nC>2ow^tagB7 tOBT, 100£K*4 
*m»@^i--5*ig-Cfc5„ 7 b tt, JblH^l 

5S?!fc7glBlf3«SK, spgg 7 0 a t Jit£ifcfc£j!g-r¥ffi 7 o 

bSr#-t-^^, mam *Kft<\z.mti±<ti:oxt5 

2. ^LT, «-^WIS5 7 b ttf*3SBt-»J»g^ 7 1 b £r*-f 

[0105] ^fd, *njfe^fis-ct±, mitkm^vy? 
5 o^ssiia^ 1 sufi^as 010 f^-r 

mm&ttftffi) 5atftipyDj,^70-|B (010 

\z.x&w) 7 b <offl\z.w& 7 2 Sr«f*-ra r. t a 

ra— -Tfc-So UA^L, 7 b<rj&te&mi3 7 

a-rti>i< > tefflU (0 1 o ic-c&ffi) ^?Wg6 7bCO^ffi 
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[oio6] ^nmmmx^ ±.m%immmm 

•5„ Sfc, *ifX.7 c ttte^WSB 7 b K^^-r^ 
So 3W4g|5# 1 4 tt, -j%WZ*V8\z£^X«h,m$Zm 
SB7 b{C@^$n^-«F*,^«§t^5 0 ^Lt, *i?8© 

t, s^mgB^tB 5 3a, mmmmu 7 b o^jb 7 3 k 

ftlEZtiZi^ miikm7v-y* 5 fa, «r3i;fic 

T01 0©T^fl^?te. *<D*itf>^ ¥S5att, — fflj^ 
ffigB 7 b oqzs 7 0b ^(6j|- N JS#S« 3 <D^ffiS:}f JE 
U &«#4tt, 3-*6»£«2 x 3<Z)^ffi^^ffi$ 
*K MSB 7 2(*jgB^ffl*@j££*L-5„ 
[0 1 0 7] *7t, |S»a£«2, 3H/P^5, 7 
t<OS/te#So % XTJ 5 , W^O j,;? 5, 7©g«|SLffit±, 

So tU> *^Jg^«gfc*iVNTt, ±IH^lSllSjgffi 
l^fiSU:, S«flc4 t^i?8 i*sp|— ©ffA^ftfc&oT 

5. *7fc, ^lJfcSfc^n yjr 5fCj;5^«^4»iH@fe 

[0108] (m3mmmm) mi i\z*mw<vj% 3 m 

tt, ±IE3&l.Rt)*S&2 3lj|R7§MSiP)— Cfce^, -kfE0 

lopitm^ ant, wm'<f— is 2 1, 3 itx&m 
l-c£>s. */c. 01 it\ ±mmimmmmt m-u 

[0109] *Wffi«0llM^ y ^5fl, 01 
1 ^-tm\^ -hfEfg 1 lfe&6«18<aSg 1 'vi y?s 

i^^xmrns c&m^mm&ijBb Ltc%<Dx&z a 

Olc, =f A^^^a* £> 3 1 4 asfti EEgB 

Wfc LTfli^k;Jx-o^o w^t?, #EEgB*r 1 4 H\ 
1 ^mcfxi y?s &m 1 1 6, $ k.n 

rtZmxW&Uttl 4 a t N f&lSc&T'P 5 £01 
1 l-Tt*«^t*-- Jf $x#^5j^ft^«c0^2ifJEE 
Wl4bi^t,^5„ 
[0 110] *^16^^*3VNTt, 01 l\ZX*i?8 

(m4mmmm) 01 2iz*&w<D%4mm&mmz> 
*m&ms i o o <*>«i&»rs5«*Sc£*-r„ *mmm®<D 



*m#mw looij, ±mm 4 L&^aMgRa* pj 

5&Of6iC±o-C, ft}&7u y? 7{Cffi»LT^a„ JE 

[0111] ±f&m4\^i^itmimmmm<o 
*m#mm^ft. mm&4&mmz*'f7'x$>zo)KK 

L-C, **JS^flS-CfiS«#:4^«g# ; 5r^7't Lfci 
18^-^2 1, 3 1©II^2 1c, 3 1 cffi|«8gg 

-^^^T3^'< % m— SB^fi0 1 2 ip, pj— ^F^-§r# bTlft 

[0112] *mmmm\zts^xt£, xtm^* 

tts ^g6 7ai:, r<OS-&SB7 a35»P>^ffi-#-5^ffig6 
7 b iU^^tt-cv^jJJ, rit, rtSBK#&»K?8 7 
d ©S'J»itK 7 1 d AS^^tbfc^fflgfi 7 b £fg 1 »?j?m 
S5 7 b ti"5„ *fc, *-&g5 7 ad»t>^l^ttJgB7 b 
tPI— ^rfel^^tts-r^it ttc:, ^v5 8 is#^-$ti,5^ 

i?^ 7 c ^^^ttfe^mSB 7 e Srfg2 W^tBSB 7ei 
[0113] Lt, ^ 7 ^»i-5S^S5 7 

a t ^ i (ommu 7 b i:m2 o^mg8 7 e hi* 

^5^W^ V *««:4^#A$tt5Bflg6 7 2 t LtSfil 
^•fgd^iP^'a 7 05p® 7 o a [ctttLTSfS^l 

[oii4] ^mmmWiXtt. mitkm^^y^ 

5 ^*^V^T. J'&ai^n y p 7 O^mgJJ 7 b (DWm 7 0 b 
d^[6]-rS5pffi5 a tt, JftSl^'o y ^ 7©5pffi7 0 b 
S«LT*5t), — 2r % J^aJ^D 7(Oft-&g8 7 a©5F 
ffi7 o a fc*|T&l-r-5 5 Pffi5 bfi % J6»S«3©^SBi:^ 
ttLTV^-5o r<OflM/D 5H, Dflg»7 2^S 
«^4Sr»A, ffi@Lfc«, mitk® l y'vy? 5<D^m 
5 b i^T'n y^7C¥I70 a t ©Wt;i®K^4 Sr 
^tfipi-s [fflg6 7 2{^#A$tt-5„ 

[0115] ^ LTx -hiEJB l *16^«gt Pl«f', @^ 
Uttb LT<Dm2ttc&s'x3y? (ifJEES5#) 6X^i? 

(S:fiFgB*f) 8tdJ;o-C ^lJSrlKlP'o 5©^ffi5 
cSr»ffi-r5o ^2ifefTR7'cyi5'6^J;oT. 

m i s/ ^ 5 «u ftm?* y9 7<r>%\ (D&mn 
7 a2ri*jKj?ffi£*^ $$i<omm&7 *\zffl&vx5im 
ztiz 0 mm^ ^stiot, mm^fxiyir 5 

tt, @^g8«-6, 8<^»|fA*rSiI^}fffi$ttSlg#:4Srm] 
SB 7 2 fCTff^-f •&„„.. 

[0 116] ^r-C, **lS^flg^*JV>Tt % B,tLt 



(14) 



4t §12000-91485 ( P 2000-9: 



o^Ta^St, *«#4 izxmtk Lfci&tt, 

2 <Dfl-65;6>P>}£iP:/n . y ? 7 7 a — gfc>5 £ PI 

[0117] a»a>.50 1 2 IC^-T^HMMSB 100 
j/^S, 7»JiJ;5iS@^»^JmSrK;v^Ttt, .hiS^ll^ 

fc, 4m<a mm a^sitsg 7 o a t pies t45i 
5»-»i^7 i a <om#i&&i£-ftit£, ±mmimmm 

[oils] (msmm&m tr^, ±.m%nnm 

&m\Z$3\,^X. &C1&# 5 , 7 Ullgl&^HagS 7 2 Sr^tt 

mz.&.&&M±fti>v>x'*>z>„ ^mmmmn^mitmrn 
ioo <DW®mwffii&&m i 3 ^^-r 0 

[0 119] B*e«m tift5, 7{C6^B<ODflgB7 
2£-^tt, #Dflg8 7 2tc^«^4Sr#ALfct>0-Cfc 

<5„ ^iM/os/^s^lt 

£«#4S:[H]g8 7 2^£ES-rSfc»co^2jJcf»>'ci 5^ 

TCDS«#: 4 ?r|^— t> I^^Ftc jf $ x.o ft 5 r t O 
»TI6*:7'l'— b (-««•$ xSW) 20t, 

b 2 0 5 , 7 t-S^-f-^/cfeco^ 8 (3tf*gB 

*f) tSr*LXV>5o 

[0 12 0] yu-h2 0tt\ ®a>t>PJ— 
*|6j^tiJ-f-5^<0?5fig6 2 0 a, 2 0 b Sr|Tt5„ 
Sfc, &S&2;6fcfSfc:/o y;? 6©5VM< Hlo (0 
*0«-ett3fi<Z)5*><o4 I *«)HB) l-tt, ±f2^t?8tr 

If Ai"-5fc«>CD±IE^6 aiSJgfig^ixSt t tfc, ^CD 

5„ iftiP^O 7{cri, ^6 a IC^LfcgB^^iia 

[0 12 1] -t L"C, T'U— h 2 0tt x 01 3JC^-r« 

h20 (c^fig^nfcSia^tt'^-^S A 
U K^Of^&Wftl/n y ^ 6<Oft6 a £riILTi$i|] 
y;}' 7tC^^-&$iXTV^„ lOt*, ^V— h 
2 0 (O^ggS 2 0 a tt, ^<0$feS3g?jiSfc*(D^2 4fe^ 
vy?6<OtfJ KSB6 c|ctt«>ii*n-C@^$n, * 
fc, 3&gg8 2 Obti, -tCi^gBaStf^W^f-r KS8 6 d 
l-tt»ii*ixT@^$n. c:tltbm2tk&7'v y? 6 
Sr. *^8 WffA^lfilfcifJEi-S, 



[0 1 2 2] *^8<D*v?&-g-t;:J:tK 3®©3g2#t£ft 

j,^ 6(i^vf8(D#A^[Sl»CJfJE$tb5fc». 
215:^0;/^ 6 tt, Ilfti^D y? 5Sr^U-C, Pi 
fflSO— ^©Sfif4 SrPflgS 7 2 |c£Eft$-«-S ^ t 

4 t'*t Lt 1 fiO^ 8 (Ci 0 M*5 , 7 —CD 

[0 12 3] &*5 S *K{fc4 Sr2»:7E^{cffi«i-^i§-g- 

t-t, ffieffi«{ci£;c7ta5flirsr*uj.oia^<o^2ijci» 

ZfVy? 6I^LT}f $X.^O|^eg?2 0 a, 2 0 b £ 

ttS/i'- h 2 o Sr^ffl-rtbfiJ;V\ r<D^-£-t>, _h 

ies i 3 (om^m^it a, <tti i©i 2 

:/n y# 6 tt x ac^, *J 8 fCjf fiEi"5 r. t K: 

fc5;4V#Ji£, y9 7tc^i?5tSr^ft, "f-^T 

2 W&Cfvi y*r% Sr^jggB 2 0a ^-r#JE-TS <£ p 

[0 12 4] 7U~h2 Oti.. *i?8^£V)Mcm 

7(c*jrt5^si^o3'^ 7<on-mmzx. yu— 

h 2 o fcifriflzT'p j,^ 7 t Sr^ y s'^lctlttsa: 

SSr^lifelKi^D SSr^U-C^SPT'P y ? 7— 

@^S6«-6 X 8, l 4{d,fc!)#ffi£*i,-C^ 

[Hffioffi^^fftW] 

imi] *56M©I 1 ^flt©^ 

&?rrtmmm x $> z . 

[0 2] 01©A^@tfe5„ 

[03] 0 2K)B-BBfffi0-CS)^ o 

[0 4] 0 3»g5^1fcA0-C$>eo 

[0 5] JiIE01*^U0 4{^i-^««:<OP»l«fieS- 

^-r0t?fc5„ 

[0 6] *&m\z&z!8imw<om&. : §:^-r&mmxh 
s„ 

[0 7] *«^^5^*fl-©«*»^SSr*-r0T?fc 
0, (a) Siiom (b) tt^2cD^g$r^-ro 

[0 8] ±m&%tt<on* (D^gcZTF-rmxib*) , 

(a) XV (b) ttSfl3?>3MS: v (c) XT>* (d) tt^ 

4CO^Seo#^Sr^-r o 

[09] jiiH«««-oa*<D^s-^-r0TS>t), 

(a) (d) tt^4©^©»^0iJSr*-r„ 

[010] *«Kwm2|lifi^|c:^5^fr^SSr^ 
i-0-c*>.5. 

[0ii] *&w<ntg3mmMmc&z*mtt$im&m 

-f-0-t?fcSo 
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(IglO^ffigB) , 7 1 a - -ftip^n s^Oggflxfl- 
7 d -»«EjtK, 7 0 d -ftttEjtj»(0±itB, 7 1 

• BflgU, 9 1 b- -S*f, 9 2 b 
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